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nu We UNILEVER LIMITED, a company organised under the laws of Great 

5 ,S K£Sa£ S ff pSarly for edible purposes and their preparaUon by 

KSBKES3S3HS£5SSS 

10 '*X^i^S£ZS& use as the cata.yst in interesterification reactions of a 

""KSSEa comprises ^^^^i^^^^ 
15 SfftSSSST ^^mSSi cU« an amount of water to 
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while yet others are reactive only to specific fatty acid species. For example Candida 
cylindracae lipase is non-specific and provides a true randomisation of all fatty acid radicals 
on all the glyceride positions, whereas Rhizopus enzymes are specific to the 1,3 terminal 
acid radicals, giving very little change in any 2-position acid radicals. Geomchum Landiaum 
5 lipase on the other hand is specific to acids with a double bond in the 9-position, e.g. oleic 5 
and linoleic acids, regardless of their position on the glycende radical. 

Again, since the process of the invention usually takes from 20 to 72 Jiours to complete, 
according to conditions, less with fixed catalyst beds, it is possible to halt reaction at any 
stage before a reaction is complete thus giving a further control in the modification of fats 
10 which has not hitherto been available in more rapid interestenfication tactions 10 
A widely ranging facility is therefore provided by combining the variables applicable to 
the invention, for obtaining a wide range of products with the advantages outlined. 

The invention may be used to upgrade fats for a wide vanetv of purpose 
more highly unsaturated acids may be replaced in glycendes by less unsaturated or 
15 saturated acids and vice versa, according to requirements. Again, me exchange may be 15 
effected in specific positions of the glyceride residue and/or by specific ^acids ; by using 
enzymes of specific reactivity. Combinations of these various aspects of the invention may 
be adopted to achieve particular products with a notable decrease in the production of less 
desire/ glyceride fractions, thereby simplifying the separation of the required glycende 
20 species from the product mixture and increasing their yield. \^-„,« 
P An important application of the upgrading of fats and glycende oils by selective 
reSacement of fatty acid residues in their glyceride molecules in accordance witlrthe 
invention is in the provision of replacement fats for cocoabutter in the confectionary trade 
from ess expensive vegetable oils and fats. Cocoabutter itself domains subs antial 
25 Quantities of 2-oleyl glycerides of palmitic and steanc acid and these confer the valuable 25 
Sg ^ characteris i« y for which P the fat is so highly prized providing chocolate 
confectionary a sharp melting in the region of body temperature from a hard solid ^resisting 
melting by handling to a mobile fluid flowing easily and quickly from the tongue. A few 
™e native sources of vegetable butters, notably shea fat and ill.pe are of similar 
30 cStution, but are themselves expensive and being largely uncultivated are of variable 
Quality Palm oil is much cheaper and contains significant amounts of dipalm tyl 
^unsLrated glycerides and these are recovered by fractionation The bulk of he 
Elvcerides of most vegetable oils however are unsaturated in at least one of the 
SSa-politions i additfon to the beta or 2-position. Attempts to upgrade these glycende 
35 oik forth" production of chocolate fats therefore require the specific replacemen to 1 3 
outer, unsaturated fatty acid radicals by saturated aciJs to harden the product, particularly 
stearic acid, and where necessary also of any highly unsaturated acid radicals on the inner 
2-position by the oleyl radical. Both hydrogenta.on and conventional •f«restenficatton 
orocesses which may be used for this purpose in hardening processes are however 
non-se Ictive T in Effecting all the glyceride positions. Moreover, hydrogenation processes 40 
Le "Sly accompan^d by isolation of any unsaturated add rad.cals remam.ng ,„ 
the product from the natural cis-form to the trans-form, for example oleic acid to iO somer 
elaidic acid. This isomerisation confers a different melting point on a glyceride containing a 
t ans-acid radical, the amount formed varying according to 45 
conditions, greatly adding to the complexity of the reaction and the uncertainty of the « 
charaSti? of the predict. By the use of selective lipase the present invent.™ , provides 
selectively interesterified fats and a hardening process which is free from ^these defects 
enabling unsaturated acids or short-chain saturated acids in the 1- and 3-positions to be 
replaceo by saturated acids conferring improved melting characteristics on the : product .The 
50 invention therefore provides as products hardened but st.ll j™*™^ 5 ° 
nevertheless free from elaidinisation. comprising glycerides of fatty acids. P^raWy J^n 
C„ to C„ and more particularly C lft and C 1It saturated fatty acids. The hardened fats of he 
invention-are good cocoabutter replacements and preferably have an Iodine Value of 25 to 
40 reflecting a composition corresponding to an average in each glyceride molecule of a 
i e mono^thylenrcally-unsaturated acid residue. This is 2-pos.non and the 55 

prelferred hardened but unelaidinised and still unsaturated fats of the invention are 
therefore substantially free from saturated acids in the 2-position. : 
The invention is moreover applicable to upgrading fats by increasing . the degree _of 
unsaturation. This may be desirable for dietetic reasons, fully unsatura ted ft ts being prized 
for their dietetic value. The replacement for this purpose may be Particularly by linoleic 
acid and by the use of positionally-selective lipase catalysts, may be confined to either the 

nhe 0 „VSnfo C f e Ss nSdance with the invention, whether by hardening or by 
increasing polvunsaturated acid content, is valuable for confectionary ; marganne and 
culinary fats. In the former, preferably hardened fats contain at most 42% total unsaturated 
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powdered solids, incorporating P^tein ana wgar 5Q0 ^ t { 

amounts of the active enzyme and preferably conton the qmgtt l to ^ rf 
activity/mg based Ion the mndard generaU £^«^2 ndit J^ According to 

g^W«£iE5c» are used by 

weight of fatty reactants r( , nptants inc iudine slyceride, water including buffer if 

The reagents compnsm *^ SSSioBt the reaction to maintain 

desired, and enzyme are preferably prevent the ingress of moisture. 

reactants, i.e. fat or oil and the^tty acia partial el ycerides may be formed by 

hy»^ 

also be removed by crystallisation or "■jjg fractionation or. other 

The purified glycende product may be ^"quired. The ewnom 

conventional processes to recover J>if^^^^Zor by use in fixeo beds, 
process may be also improved by e^^/^^.^'orted on a wide variety of inert 
particularly if it is carriedlon a support W^^L^^Me well known. Such . 
materials, usually in finely-divided form [ecoyeryana r e^use ^ ^ 

materials include carbon, cellulose glass Cehte gegg^ 1 ^ form and synthetic 30 
siUca-based adsorption agents, Mj^^^X^^ ^ "zyine. Enry^can 
resins. These may be used as ''^^'g^ffiSs are well known in enzyme 

^gfK^ 

Xttonmaybeapp^^ 35 
fats, e.g. acids of comparatively short ^cha.n fengrt i ftom ^° ^ ns!ltm J d with one or 

fate and oils. These chiefly eompn« glvcendes of W™£»£% oils . Particular examples 
of shorter and longer chain acids .for «S te Jff^ b ™„d sunflower oils and their 
£ff^etfb£Stt* in Particular shea and dhpe. ^ 

•^e^ofcoconutoila^ 

with 5% of their weight of Cehte and approximately y » or b millimolar 

cylindracae lipase (1200 mgms XhvMvW^^^ sd^tonic acid at pH 6 5, 50 
buffer solution of N-tnshydroxymethy Allayer dewnted. leaving a pellet 

'srszsstistt sp^wra- ss? a ^ - um ether 

55 

o u%rS n oitSr c ;pp^ 

plate which was solvent-developed using as develop «ng, »N*nt w |a H ?2% rf 

fegS^ ° 5% m0n08,yCeride 60 

^compSo^ 
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TABLE 1 



Wt % triglyceride 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Triglyceride 
carbon no. 
(excl.glycerol 
residue) 


In oil 




Interesterified oil 
by enzyme by alkali metal 
catalyst 


3 


26 


0.1 
0.3 




0.1 
0.2 




0.3 
0.5 


• V 


10 


30 


11 ^ 
1.1 




0.5 ; 




0.7 ] 






32 


5.0 \ 




1.4 ] 




2.1 J 




15 


34 


6.7 ; 


28.8 


2.i ; 


14.9 


2.1 j 


15.4 




36 


8.4 




4 - 2 ! 




4.0 \ 




20 


38 


7.6 j 


1 


6.7 ; 




6.5 ; 






40 


4.5 \ 




7.2 ) 


6.6 ; 






42 


3.4 \ 




13.1 




12.6 ; 




25 


44 


1.9 


\ 12.0 


11.6 


60.9 


11.4 \ 


60.9 




46 


1.2 




11.6 ) 


11.7 ; 


! 


30 


48 


1.0 


) 


17.4 




18.0 






50 


4.7 


) 
) 

) 58.7 
) 
) 
) 


6.8 


1 


7.4 


> 




52 
54 


21.2 
31.8 


7.4 
9.3 


I 23.9 
) 


7.2 
8.4 


! 23.5 


35 


56 


1.0 


0.4 


i 


0.5 




40 


Total 


99.9 




100 




100 







Substantial change of composition occurs between carbon numbers 40 and 48 horn the 
higher and lower carbon numbers, as a result of interester.ficat.on. This .s exhibited both by 45 
ml enzyme catalysed and alkali-metal-catalysed processes. The particular o. i selected m 
hfs Example show the effect of interesterification part.cularly well, since on the : one : hand 
the fatty acid residues of coconut oil are predommantly. of tof ' 
whereas on the other hand those of olive oil are predominantly of C IX acids. ^ 

EX 2.5pms of mid-fraction of palm oil. 1.5 parts of stearic acid 0.25 parts of : Celite and 
0.004 iarts of Rhizopus delemar lipase (200 units/mgm). were all stirred together in a closed 
vessel with 8 parts of petroleum ether of boiling range 60 to 80°C and I 0.02 parts of the 
buffer described in the previous Example, at 40°C. The enzyme was ex Se.kagaku Kogyo 55 

After 48 hours the mixture obtained was diluted with 10 parts of petroleum ether of 
bomn?range 40 to 60°C. and centrifuged. The solvent was removed by evaporation and the 
?esdue analysed as before by thin layer chromatography, recovering a ^^f^ 
the fatty acid composition of which was determined by gas 1 quid chromatography ^and is 
compared with that of the palm mid-fraction startmg material m Table 2- The tnglycer de 60 
was also subjected to treatment with pancreatic lipase, showing that 98* » of he 
incorporated stearate residues were present in the 1- and 3-pos.tions of the tnglycer.de 

m °Part"culars of the fatty acid distribution in the original palm mid-fraction and .triglyceride 
product in Table 2 appear with similar details for comparison of the follow.ng Examples of 65 
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winch Example 2 was repeated using a supported enzyme, A. niger. in Example 3,.*. 

SS S. ''^±^JS3SSt^ and 5 parts 
2 parts (7200U/gm of ^lipase werejbs^ed m 20 £g? added over 5, minutes ; and 
^S^flSl^ C -&!S ffi&SS for med was filtered off and dned 
^^jSotfftSl d028U/gm) powder were used in the reaction which 
°feiff ofSl^mSS- used were as foHows, 

: Amano Pharmaceutical Co., Japan; 
• Soc. Rapidase; France; 
: Nagase & Co. Ltd., Japan. 



30 



35 



40 



A. niger 
R, arrhizus 
R. japonicus 



TABLE 2 











Fatty Acid 




Triglyceride 


Lipase 


14:0 


16:0 


18:0 


18:i 


18:2 


PMF 




0.8 


58.7 


6~6 


31.2 


2.7 


Example 

2 

3 

4 

5 . 


R. delemar 
A. niger 

R. arrhizus 
R. japonicus 


1.0 
0.3 
(0.0 
0.3 
0.3 


37.4 
34.8 
16.1 
37.4 
37.2 


29.6 
30.9 
2.7 
30.5 
32.3 


30.0 

31.5 

77.6. 

29.8 

28.6 


2.0 

2.5 

3.6) 

2.0 

1.6 



2-position. From this the amount of «^Jf&l7taop«Wi (J..A.O.C.S. 



'45 Triglyceride species 



TABLE 3 
PMF Interesterified. triglyceride 
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18.7 
36.7 
17.0 
27.6 
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post 

StOSt 

Other glycerides 
St = Stearyl 

27.6% combined stearic acid respectively. 

£ B5fpte 3 was repeated except that the enzyme powder was. also recovered and 
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6 



re-incubated several times with fresh starting materials. These were 2.5 parts each stearic 
acid and palm oil with water instead of buffer. 

TABLE 4 
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Wt 


% fatty acid 








Fatty 
acid 


in palm 
oil 


in interesterified triglyceride 
Incubation 

1 2 3 


4 


5 


6 


10 


14:0 
16:0 
18:0 
18:1 
18:2 


1.0 
45.1 

5.1 
39.3 

9.5 


0.5 
24.0 
38.1 
29.8 

7.6 


0.5 
24.8 
38.3 
29.2 

7.2 


0.3 
24.7 
40.3 
28.1 

6.6 


0.4 
28.1 
34.8 
29.6 

7.1 


0.3 
29.5 
31.5 
31.0 
■ 7.7 


0.5 
29.8 
30.9 • 
31.1 

7.7 


15 


Incubation 
time (days) 


2 


2 


3 


2 


2 


3 


20 


Parts of 
water added 


0.020 


0.020 


0.015 


0.015 


0.010 


0.015 


- 25 



As shown in Table 4. less water was added later to avoid possible build-up The time for 
each ^clTwas varied only for convenience, conversion being substantially maintained 
throughout the Example. 

^Soarts Dalm mid-fraction were reacted for 2 days at 40°C with 0.75 parts each of stearic 
and arachidk acid Sved in 10 parts petroleum ether (60-80°C boihng range) by 
aeitation wi h 0 25 parte Asp. niger Upase/keselguhr powder, prepared as descr.be d m 
Example 2 and previously wetted by shaking for 30 minutes with 0.02 parts water in a sealed 

tU The fatty products were composed of 47% triglyceride 11% diglyceride and 42% free 
fat y add with less than 1% monoglyceride. The triglyceride contained as % satiated I aads 
r 0 V r 11 3- Co 19 5- C„ 15.2 and 30.0 o eic and 3.7 hnoleic acid. Analysis of the 
Si* to the 2 position by pancreatic lipase treatment showed that 97% of the stearic and 
arachidic resides iror?o?ated into tlTe triglyceride product occupied 1- and 3-pos.tions. 

^Candida cyiindracae lipase ex Meito Sangyo Company Limited was precipitated I with 
acetone onto kieseleuhr by the method described in Example 2. 2.5 parts of olive oil and 1.5 
par s linoEic acid we?e ^solved in 8 parts of 60-80°C petroleum ether an 1 the ^.unon 
reacted with acitation for 2 days at 40*C with a mixture of 0.137 parts of the supponea 
^^0.lS^&^. previously wetted with 0.02 parts rf^tombdm 
Example 7. After recovery the product contained 50% triglyceride 11% diglycende 39% 
tee fa ty add and less than 1% monoglyceride. The fatty acid composition of the 
KiSSfiS tSyceride is compared in Table 5 with the ongmal olive oil. 



TABLE 5 
Fatty Acid wt 



16:0 
16:1 
18:0 
18:1 
18:2 



Olive Oil 

11.5 

0.2 

1.8 
77.2 

9.3 ' 



Interesterified 
triglyceride 

7.9 

0.1 

2.7 
55.1 
34.2 
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77% of the incorporated linoleate residues of the triglyceride product were found by 
analffis «) Scupy fhe 1- arid 3-pbsitions. compared witn 95-98% ob 131 "^ 1 ^/^'^ 5 
showing JoSal specificity. In theory fully non-specific reaction should give 67% 
incorporation into the 1- and 3-positions. 

^mi'xiure of equal parts of shea butter and palm mid fraction was dissolved in its own 
wetghfK^ reacted for Idays at w,A 0.25 ^ oJan£ 

the. fatty acid compositions showed that ^ « tota ' ™ observed in the 

2-posifion H Of theftatt^ 

product triglycerides was as follows:- POP 26-13. PUM y zz. anw * 25 
25 percentages. . 

Example 10 ' dissolve d i n 2 parts of 60-80 petroleum ether 

M J^S^Ka^.^^ 

lipase analysis of the 2 : posmon showed that 95% of .the er " c . a £^^^^ from ni) in 

l P a„d 3-posirions add j« onal 

35 citn^bll a ^4^^77.2^56.3 in tfc amount of o.eicacid present and from 
11.5 to 7.8% in the palmitic acid present. . ; ; 

uncombined. 50 
& sS£ if each of She. f« and s.aana acid ware dtol.ad la "^Er^oP^to 

'60 ^inr,^^ 

and linoleic (2%) acid residues also occurred. 
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48 hours at 40°C with 100 gms of kieselguhr powder on which 60 gms of A. mgerXivaa* was 
previously precipitated as described, the composition being previously wetted with 4.8 mis 

° f Thepowder was removed from the reaction mass by filtration and the hexane evaporated 
to eive 1175 ems of crude interesterified fat mixture. 

From a portion subjected to molecular distillation at 185'C and 4 x 10" 2 atmospheres, 
5915 gms of a distillate was recovered containing free fatty acid and traces of g«vcendes 
Ae residue containing 324.8 gms of triglyceride essentially free from fatty acid and 90.6 gms 
of d dvceridM The fitly acid analysis of the triglyceride fraction of the residue is compared 
with ! th y af di f palm oil and the mid-fraction subsequently obtained, in Table 6, in which its 

"^^J^S^SlSSSk was fractionated twice by crystallisation from acetone. 
In thefEft fractfonation the mixture was dissolved in 1216 gms of actone which was then 
Soled SSc3hffiS2?faSn hour, giving a crystallised mass > which afte^i tration and 
washine twice with 875 mis of acetone each time at 0°C, weighed 201.7 gms. This was 
S from 1000.8 gms of acetone at 18»C and the filtrate combined with 2 washes, 
LaM, nf «s ■) D m« nf acetone at 18°C and evaporated to remove acetone from 113.5 gms of 
Sd fraction S£S triglyceride aSd 9% diglyceride. The latter was removed by 
StaSSfiSSS the triglyceride component of the mid-fracUor . recovered ,n 90* 
-.j-t-l v v molecular distillation for fatty acid analysis as given in table o. 
* The Luk! show the enrichment of the 1- and 3-positions with stearic acid occurs in the 
t^n^^doSS^m^on yields a mid-fraction which, compared with 
palm mid Son itself is enriched in stearic acid and consequently in the valuable POSt 
and StOSt glycerides. 

TABLE 6 
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Composition wt % 




■ 30 


Fatty Acid 


Triglyceride 
residue 


Reaction product 

mid-fraction 


Palm 
Oil 


- 35 


16:0 
18:0 
18:1 
18:2 


23.2 
38.2 
30.6 
8.0 


20.5 
44.5 
30.3 
4.7 


44 
5 

40 
10 


- 40 


Triglycerides 










S - Saturated 
U - Unsaturated 
L - Linoleic 
O - Oleic 








45 


SSS 

SSO 

SLS 

SUU 

Others 

P - Palmitic 
St - Stearic 


13.4 
4.5 
12.5 
22.5 
3.7 






50 

. 55 


StOSt 
POSt 
POP 


17.5 
20.1 
5.8 






60 
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Exdmple 14 
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Example 13* was repeated using palm mid-fraction instead of palm . oil, the hexane 
' solution after filtration being held at 5°C for an hour, precipitating a mixture of free fatty 
i . vacid and a glyceride: top fraction, After, washing and combining the washings with filtrate 
: 5 evaporation of the solvent left a fatty residue consisting of glycendes and free fatty acid, 125 5 

•ems of which was submitted to molecular distillation to remove free fatty acid. 75.5 gms of 
I residue were obtained containing 80% triglyceride and - 20% diglyceride and were, 
crvstallised at 4°C from 755 gms of acetone, yielding 35 gm ? of a triglyceride mid-fraction 
containing- 3.4% diglyceride. Comparison of the fatty acid • analysis of this mid-fraction 
10 product to the starting material showed a substantial fall in palmitic acid from 54% to 10 
23.8% and a corresponding rise, from 6.9% to .44%, in stearic acid content. Small changes 
' in the oleic and linoleic acid content also occurred. The product was shown to contain 
79 8% SOS, 2.9% SSO, 5% SSS and 12.3% other glycerides. Physical evaluation was 
carried out by determination of its stabilised dilatations, measured as described in British 
15 Patent Specification No. 827,172 with the following results:- D 20 1810, 1575, D m 985, 15 
6**830, D«. 325. and D40 130. ■■ - . r ^ 

These physical data established the suitability of the product for use in confectionery. 

20 ^Wfiedpordnepancreatk 20 
described for Example 3. The powder obtained exhibited an activity of, about 600 Units/gm 
and 0.35 parts were dispersed with 0.03 parts of water in fatty re actants comprising 2, p parts 
of a mid-fraction of palm oil and 0.5 parts of myristic acid, dissolved I in i4 parts pet ether 60 
to 80°C and agitated at 30°C The reaction product contained 50% triglyceride, 19% 

25 dielvceride, 31 %,free fatty acid and traces of monoglycende. The triglyceride fraction was 25 
recovered and its fatty acid composition determined. By comparison with the palm 
- infraction starting material, the myristic acid content increased from 0.7 to 10.1%. while 
a decrease of palmitic acid from 54.2 to 44.9 was observed. No substantial change in C IM 
\ acids took place. Analysis of the 2-position of the triglyceride showed that 98% of the 

•30 . incorporated myristate residues were present in the 1- and 3-positions. 30 

^0 Mparts of C. cylindracae lipase supported on kieseiguhr powder and previously wetted 
with 0.02 to 5 parts of water as described in Example 7, were dispersed in 2.5 parts of olive ^ 

35 oil and 0.5 parts octanoic acid and agitated for 2 days at 40°C. The product contained 51% 35 
triglyceride; 15% diglyceride, 34% free fatty acid and traces of monoglycende. The 
triglyceride fraction was recovered and its fatty composition determined. This showed an 
increase to 7.9% of C 8 saturated acid. Only minor changes were found among higher 
saturated and unsaturated acids, except for 18:1 acid, showing a decrease from 72.8 to 69 7c. 

40 WHAT WE CLAIM IS:- . 40 

1 Interesterification process in which fatty acid moieties of a reactant composition 
comprising a fat are rearranged in liquid phase by interesterification in the presence of a 
lipase enzyme interesterification catalyst and an amount of water to activate the enzyme. 

2. Process according to Claim 1 in which from 0.2 to 1% water is present by weight of 

45 the reactant composition. . . 45 

3. Process according to Claim 1 or 2 in which the enzyme is present in an amount from 
0.05 to 5% by weight of the composition. 

4 Process according to any of the preceding claims in which an enzyme is used which is 
specific in reactivity with respect to the glycerides interesterified. 

5. Process according to Claim 4 in which the enzyme is selected from one produced by 50 
Rhizopus,. Geotrichum or Aspergillus species. . A . 

6. Process according to any of the preceding claims in which the enzyme is produced by 
Candida cyllindraeae \ Geotrichum Candidum. Rhizopus delamar, Rhizopus arrhizits. 
Rhizopus iaponicus or Aspergillus niger lipase. 

7. Process according to Claim L 2 or 3 in which the enzyme is a pancreatic lipase 55 
8 Process according to any of the preceding claims in which the reaction is carried out 

at a temperature from 20 to 60°C at which the enzyme is active. 

9. Process according to any of the preceding claims m which an inert support agent is 
present to facilitate distribution of the enzyme and water. 

10. Process according to Claim 9 jn which the enzyme is dispersed on the support before 60 

use^in £ f e oc P^^ tQ Claim 9 or 10 in which from 1 10 10% support agent is present. 

12' Process according to Claim 9. 10 or 11 in which the agent comprises diatomaceous 
earth, activated charcoal, alumina, glass, carboxymethylcellulose or hydroxylaptite. 

13 Process according to anv of the preceding claims in which the enzyme is recovered 65 
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and re-used in the process. g # . . 1...^^ a 

14. Process according to any of the preceding claims m which the enzyme is distributed 
in a solution in an inert organic solvent of the fat. ' 

15. Process according to Claim 14 in which the solvent comprises ari alkane or 
5 petroleum oil fraction. . ■ itui 

16. Process according to Claim 1 in which a fatty acid is present in a molar ratio of fat to 
fatty acid from 0.3:1 to 7:1. . . .... 

17. Process according to Claim 16 in which the acid comprises stearic acid. 

18. Process according to Claim 16 in which the acid comprises linoleic acid. .. . 

10 19. Process according to any of the preceding claims in which the fat comprises olive; 10 
palm, cottonseed, soyabean or sunflower oil or a derivative thereof. ' 

20. Process according to Claim 19 in which the fat comprises a mid-fraction of palm oil. 

21. Process according to any of Claims 1 to 18 in which the fat comprises a vegetable 

15 bU 22 6r ' Process for the preparation of l,3-disaturated-2-unsaturated glycerides frorii li 
glycerides containing at least two unsaturated fatty acid moieties by an interestenficatibh 
process according to any of the preceding claims in the presence of a saturated free fatty 
acid using as catalyst a lipase enzyme which is specific in reactivity with respect to the 
1,3-positions of the glycerides interesterified and separating a fratction comprising the 

20 resulting l,3-disaturated-2-unsaturated glyceride from the free fatty acid. . 20 

23. Interesterification process substantially as hereinbefore described with reference to 
the accompanying Examples. . . . 

24. Fats including glyceride oils whenever interesterified by a process as claimed in any 

of the preceding claims. -*t * ♦ *u o« 

25 25. Fats, including glyceride oils, interesterified selectively with respect to the 25 
glycerides interesterified. . 

26. A hardened, unsaturated and unelaidinised fat substantially free from saturated 
fatty acid radicals in the 2-position of the unsaturated glycerides thereof. 

27. A hardened fat as claimed in Claim 26 comprising at most 42% unsaturated acid 

30 radicals in which more than 85% of the acid radicals in the 2-position are unsaturated. 30 

28. A hardened fat as claimed in Claim 26 or 27 having an Iodine Value from 25 to 40. 

D. LITHERLAND, 
Chartered Patent Agent. 

Printed for Her Majesty'. Stationery Office, by Croydon Printing Company Undted. ^ydon^urrey. 1980. 
Published by The Patent Office, 25 Southampton Buildings, Ldndoo, WC2A lAY^om 
which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



